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APOPS instrument and measurement

ATimeline of POPS stratospheric measurements
ASAGE HISS Boulder sondes
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Portable Optical Particle Spectrometer

POPS specifications:
A950 g
A5 Watts
ASingIeparticIe detection
A140c 2500 nm diameter range
A3-55cnis? sample flow

AMeasurements to> 28 km

Gao et al., AS&T 261




POPS Measurement is Simple and Robust
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A Measures light scattered from a 405 nm (Bay)
laser when a particle passes through the beam

A The intensity of the scattered light is a function of
the particle size

A Peak height and width are recorded for each
individual particle

A Particle counts within preselected size bins are
reported each second

A Calibrated Mie theory calculation used to determine
particle geometric size from the measured signal
U Requires assuming an index of refraction and spherical

shape (a requirement for all optical particle sizing
instruments)



Sizing aerosol can be a bit like using a-r@ew mirror
objects may be larger (or smaller than they appear).

At may depend on aerosol composition and the bulk index of refraction!



Fractional Difference in Diameter

Refractive Index Effects on Aerosol Size Determination
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ABB aerosols from very large fires, such as over Australia, may
have a substantiallyigheruncertainty related to aerosol size
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A brief timeline of POPS In the stratosphere

POPS measurements of stratospheric aerosol size and abundance have been made from a number of different high
altitude platforms since 2015

2015 2016 2017 2018 2019 2020 (so far)

First POPS WB57 Global Hawk First SAGEISS L SalE1=a8S) | 10 SAGEI8S
balloon flights: POSIDON HOPEEPOCH validation flight coincident POP coincident POP
Houston. TX AU SEralE from Boulder sondes sondes from
’ Gao et al. HandixScientific First POPS Boulder
sondes from
Lauder, NZ

and Kunming, POPS paper U Wyoming
China (ATAL) publisﬁeg Large Balloon scales up

3 from Lauder
production

Figures courtesy dRuSharGao, NASA, antlandixScientific



Approaching two years of POPS Sondes in Boulder, CO
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o aerosols for SAGE-I8S aerosol retrieval validation
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Thornberry and Asher unpublished data



POPS observations in the NH stratosphere
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sosase A June 22, 201®Raikokeerupted

A 10x particle concentration increase observed in layers in August
relative to June

A Return to ~ baseline by Dec. 31
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Stratospheric Aerosol Structure in Summer 2019

28 June 2019
_i:: A Raikoke (48N, 153 E) erupted on 222
i ™ June, sending a plume of ash and,
E . the stratosphere (to 13 km, local
20% i: 10 tropopause 11 km)
g L= | A The plume was transported around the
N . - 3 northern hemisphere and rose through self
<3 e o1 lofting due to heating by aerosol absorption
mE _.! J_O_m A In August, stratified layers of the plume at
. n 16-17 km and 20 km are sampled by POPS
53 il o 1 o001 in soundings from Boulder (40!, 105 W)
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Stratospheric Aerosol Structure in Summer 2019

28 June 2019 27 August 2019
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A Closer Look at Stratospheric Aerosol Structure

Aerosol size distributions

Particle Concentration (cB)
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Thornberry and Asher unpublished data
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